We show the validity of the computational framework for the operation of a virtual sensor array by performing a quantitative comparison between the predictions of the simulation models and reference chemical sensor data. The reference data used in this study is the UNIMAN data set that contains records from the array of 17 conducting polymer sensors in response to 8 gas classes (A 0.01, A 0.02, A 0.05, B 0.01, B 0.02, B 0.05, C 0.1 and C 1.0). The simulated data set is generated from a virtual array of 17 sensors with the noise parameters csd, ssd and dsd set to 0.8 in response to the same gas classes. One design goal of the software tool is the inclusion of sensor specificities in the models (such as sensor drift). Therefore, the comparison between the two data sets has been conducted from two perspectives: first, the validation of the physico-chemical models emulating the responses of the 17 UNIMAN sensors, and, second, the evaluation of the deviations from the sensor responses due to the three types of noises included in the software (concentration noise, sensor noise and drift noise).
The chemical sensor UNIMAN data set (1000 samples, 17 sensors, 3 analytes and 8 gas classes) is compared to its replica simulated with the chemosensors package. The comparison is performed by means of mean and standard deviation statistics computed for each combination of sensor and gas class. This table shows the statistics for A 0.05 gas class as this is the combination that shows the most dispersion and higher discrepancy. The relative differences are computed as the absolute difference between UNIMAN and simulated values divided by the UNIMAN value. The statistics on the relative errors collected for all combinations of sensor and gas class (17*8 = 136 samples) show that (1) the relative differences in the means are below 14.5% (in absolute values) and have 25%, 50% and 75% quantiles equal to -0.0340, -0.0125 and 0.0036, respectively; and (2) the relative differences in standard deviation are below 48.0% (in absolute values) and have 25%, 50% and 75% quantiles equal to -0.2697, 0.0001 and 0.2034, respectively. The negative sign of the relative difference in the means for almost all sensors and A 0.05 gas class indicates the direction of drift effect which tend to increase the value of the sensor responses.
